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This invention relates to an antenna system in 
a transponder for modulating RF signals from a 
reader and reflecting the modulated signals back to 
the reader to pass information from the transponder 
to the reader, and for receiving RF signals from the 
reader and decoding data to be written into the 
transponder's memory. 

BACKGROUND OF THE INVENTION AND PRIOR 
ART 

Systems for remote identification of objects are 
being used for many purposes, such as identifying 
vehicles passing through a toll station on a highway 
or identifying cargo containers located on board a 
ship. Such systems use RF signals to commu- 
nicate information between a reader apparatus and 
a transponder attached to the object. Some sys- 
tems include both "read" and "write" functions; 
that is, the reader apparatus can read information 
previously stored in the transponder's memory and 
the transponder can also write new information into 
the its memory in response to signals from the 
reader. 

Each transponder has an individual code con- 
taining information related to and identifying the 
associated container. The reader sends an RF sig- 
nal to the remote transponder. An antenna in the 
transponder receives the signal from the reader, 
backscatter-modulates the received signal with data 
temporarily or permanently stored in the transpon- 
der (such as data indicating the identity and con- 
tents of the object to which the transponder is 
attached), thereby producing a sequence of signals 
in accordance with the transponder's individual 
code, and reflects this modulated signal back to 
the reader to pass the information contained in the 
transponder to the reader. The reader decodes 
these signals to obtain the information from the 
transponder. Likewise, the transponder may de- 
code signals received from the reader and write 
information to the transponder's memory. Except 
for the novel features of this invention, the details 
of these transponders and readers are not de- 
scribed herein because they have been previously 
described in one or more of U.S. Patent Nos. 
4,739,328; 4,782,345; 4,786,907; 4,816,839; 
4,835,377; and 4,853,705 which are hereby incor- 
porated by reference. 

The systems now in use have had certain 
difficulties. One difficulty has resulted from the 
limited range of transmission of the identifying sig- 
nals from the transponder to the reader. Another 
related difficulty has resulted from RF interference. 
Interference produced by the transponder's anten- 
na can prevent the reader from properly detecting 
the pattern of binary 1's and O's in the sequence 
individually identifying the object. Additionally, in- 



terference produced by the transponder's logic cir- 
cuitry can prevent accurate decoding of data to be 
written into the transponder's memory. 

A considerable effort has been devoted over a 

5 number of years to eliminate or at least minimize 
these problems. In spite of these efforts, such 
problems have persisted. The range of commu- 
nications between the reader and the transponder 
continues to be limited by the effects of noise. This 

io has tended to limit the ranges of uses to which 
systems for identifying objects can be applied. 

BRIEF DESCRIPTION OF THE INVENTION 

75 The transponder antenna system of this inven- 

tion provides an enhanced signal power level in 
comparison to the transponders of the prior art. As 
a result, the effective range of the transponder is 
increased relative to transponders of the prior art. 

20 Additionally, as compared to transponders of the 
prior art, the transponder antenna system of this 
invention reduces the amount of undesired back- 
scatter that can interfere with detection and iden- 
tification by a reader and improves the transpon- 

25 der's ability to detect data to be written into the 
transponder's memory. 

Briefly, the invention provides a microstrip 
patch antenna for emitting backscatter-modulated 
signals in response to a received signal. The an- 

30 tenna has two segments that are connected to- 
gether by a switch. When the switch is ON, the 
antenna is a full wave length antenna with its two 
segments out-of-phase with each other, thus pro- 
ducing minimal backscatter. When the switch is 

35 OFF, the two segments of the antenna act in con- 
cert with each other to produce a backscatter- 
modulated signal. Multiple pairs of such antennas 
can be connected together to make a single an- 
tenna with increased signal power. 

AO 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram of the pre- 
ferred embodiment of the invention. 
45 Figure 2 is a schematic diagram of an alter- 

native embodiment of the invention. 

Figure 3 is a schematic diagram of another 
alternative embodiment of the invention. 

50 DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT OF THE INVENTION 

Referring to Figure 1, patches 1 and 2 are 
microstrip patch antennas, preferably substantially 
55 the same (but not necessarily). The preferred em- 
bodiment uses patches having linear polarization, 
although patches having circular polarization also 
may be used. Patches 1 and 2 are connected 
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through switch 3, which in the preferred embodi- 
ment is a GaAs FET switch well known in the art. 
Other switches may be used, for example, MOS or 
bipolar transistor switches or voltage-controlled di- 
odes. Switch 3 is controlled by a modulating signal 
received through line 6. This modulating signal is 
provided by the integrated circuit in the transpon- 
der (not shown), which also is used for data stor- 
age and signal generation. 

As shown in Rg. 1, patches 1 and 2 are 
connected to switch 3 on opposite sides; i.e., 
switch 3 is connected to patch 1 on its right side 
and to patch 2 on its left side. Therefore when 
switch 3 is on, each patch is fed with a signal that 
is 180 degrees out of phase with the signal to the 
other patch. As a result, patches 1 and 2 are 
connected together to produce a full wave length 
antenna with its two halves out of phase with each 
other. In the preferred embodiment, patches 1 and 
2 are each one-half wave length antennas, but 
other fractional wave length antennas, such as one- 
quarter wave length antennas, also may be used. 
Because patches 1 and 2 are out-of-phase with 
each other, a "null" is created, insuring that no 
significant signal can be reflected back to the read- 
er. Thus, when switch 3 is ON, minimal backscatter 
is produced. This represents a significant improve- 
ment over prior art antennas in which transmission 
is nullified by dumping the signal into a resistive 
load, because such prior art antennas produce 
spurious, undesirable phase-differential backscatter 
that spreads from the sides of the antenna. 

When switch 3 is OFF, patches 1 and 2 are 
unconnected and act independently, producing 
backscatter by forming a 2-element, combined an- 
tenna array that will reflect the transmitted signal 
back in a backscatter-modulated form. 

Feeding both patches 1 and 2 through centrally 
located switch 3 as shown in Figure 1 takes less 
board or chip space than prior art antennas that 
had only one patch fed from its center. With prior 
art dipole antennas, the RF ground plane had to be 
spaced well away from the plane of the radiating 
element to match the antenna impedance and pro- 
vide sufficient backscatter. This spacing sometimes 
required that the antenna be one inch thick. The 
microstrip patch antenna of the invention does not 
require such spacing because the patches radiate 
signals from their edges rather than along the en- 
tire length of the printed circuit element, as is the 
case with dipole antennas. Thus, use of the micro- 
strip patch antenna allows for a much thinner tran- 
sponder design, with thickness being reduced from 
one-quarter to one-half wave length as was com- 
mon in prior art antennas to a small fraction of a 
wave length, such as approximately one-twentieth 
of a wave length. 



As shown in Figure 1, detect devices 4 and 5 
are connected to patches 1 and 2, respectively, on 
the side of the patch opposite the connection to 
switch 3. In the preferred embodiment, detect de- 

5 vices 4 and 5 are zero bias Schottky diodes. Other 
devices, such as planar doped barrier diodes, also 
may be used. Detect devices 4 and 5 are used to 
receive both data to be written into the transponder 
and signals to control the operation of the tran- 

70 sponder, such as the signal that ultimately turns 
switch 3 on and off. Because detect devices 4 and 
5 are attached directly to patches 1 and 2 and are 
located remote from switch 3, they are isolated 
from the transponder's modulating signal, thus re- 

75 ducing interference and improving signal detection. 
Thus, the invention allows data to be written into 
the transponder's memory even while the transpon- 
der antenna is turned on. This represents a signifi- 
cant improvement over prior art antennas that ei- 

20 ther required the antenna to be turned off before 
data could be written into the transponder's mem- 
ory or used different frequencies, different polariza- 
tion or different antennas for the transponder's read 
and write functions. 

25 Locating detect devices 4 and 5 on the outside 

of patches 1 and 2 also reduces the amount of 
board or chip space required to accommodate the 
transponder circuit, which facilitates placement of 
the transponder in small areas or on small objects. 

30 In addition, the use of two detect lines, one to each 
patch, in combination with the switching between 
patches represents an improvement over prior art 
antennas that used only a single line (to a single 
dipole antenna). 

35 In an alternative embodiment, a plurality of 

pairs of patches are connected together to make a 
single antenna. Multiple pairs can be switched si- 
multaneously in "gangs," each pair having its own 
switch. In Figure 2, for example, patches 11 and 12 

40 are connected through switch 13 as in Rg. 1. In 
addition, patches 17 and 18 are connected through 
switch 19. Patches 17 and 18 are preferably (but 
not necessarily) substantially the same as patches 
11 and 12. Switch 19 is controlled by the same 

45 modulating signal that controls switch 13 and is 
received through line 16, thus insuring that both 
pairs of patches will be switched simultaneously. 
Detect devices 20 and 21 are connected to patches 
17 and 18, respectively, and are used to receive 

50 data in the same way that detect devices 14 and 
15 are used by patches 11 and 12, respectively. 
The use of multiple pairs increases the signal pow- 
er level of the antenna when all switches are in the 
OFF position so as to produce backscatter. 

55 In the alternative embodiment of Figure 3, a 

single detect device 53 is located between and 
connected to patches 50 and 51. Switch 52 and 
detect device 53 may be separate devices or com- 
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bined into a single device. The embodiment of Fig. 
3 is particularly useful in applications where a mini- 
mum of board or chip space is available. However, 
due to the close proximity of detect device 53 and 
switch 52, the embodiment of Fig. 3 does not 
reduce interference or improve signal detection to 
the same degree as the preferred embodiment. 

As will be understood by those skilled in the 
art, many changes in the apparatus and methods 
described above may be made by the skilled prac- 
titioner without departing from the spirit and scope 
of the invention, which should be limited only as 
set forth in the claims which follow. 

Claims 



70 



15 



the segment opposite the switch. 

9. The microstrip patch antenna of claim 6 
wherein each of the input lines is located on a 
respective one of the segments on a side 

• opposite the switch. 

10. The microstrip patch antenna of claim 7 
wherein each of the input lines is located on a 
respective one of the segments on a side 
opposite the switch. 

11. The microstrip patch antenna of claim 1 
wherein each of the segments has circular 
polarization. 



1. A microstrip patch antenna for emitting back- 
scatter-modulated signals in response to a re- 
ceived signal, said antenna comprising two 
segments connected together by a switch, said 
antenna being a full wave length antenna with 
its two segments out-of-phase with each other 
when the switch in ON, whereby minimal back- 
scatter signal is produced, and the two seg- 
ments of said antenna acting in concert when 
the switch is OFF, thereby producing a back- 
scatter-modulated signal. 



12. A microstrip patch antenna for emitting back- 
scatter-modulated signals in response to a re- 
ceived signal, said antenna comprising two 

20 segments connected together by a switch, said 

antenna being a half wave length antenna with 
its two segments out-of-phase with each other 
when the switch in ON, whereby minimal back- 
scatter signal is produced, and the two seg- 

25 ments of said antenna acting in concert when 

the switch is OFF, thereby producing a back- 
scatter-modulated signal. 



The microstrip patch antenna of claim 1 further 
including a circuit which turns said switch ON 
or OFF in response to an external signal. 



30 



The microstrip patch antenna of claim 2 
wherein said external signal is part of the re- 
ceived signal. 



35 



The microstrip patch antenna of claim 2 
wherein one of said segments has an input line 
for receiving said external signal. 

The microstrip patch antenna of claim 2 
wherein said circuit contains temporary mem- 
ory for holding received data, and wherein one 
of said segments has an input line connected 
to it for writing data into the memory. 



40 



6. The microstrip patch antenna of claim 4 
wherein both segments have input lines con- 
nected to them for writing data into the mem- 
ory. 



50 



The microstrip patch antenna of claim 5 
wherein both segments have input lines con- 
nected to them for writing data into the mem- 
ory. 



55 



The microstrip patch antenna of claim 4 
wherein said input line is located on the side of 
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Description 

This invention relates to an antenna system in a 
transponder for modulating RF signals from a reader 
and reflecting the modulated signals back to the reader s 
to pass information from the transponder to the reader, 
and for receiving RF signals from the reader and decod- 
ing data to be written into the transponder's memory. 

BACKGROUND OF THE INVENTION AND PRIOR 
ART 

Systems for remote identification of objects are be- 
ing used for many purposes, such as identifying vehicles 
passing through a toll station on a highway or identifying 
cargo containers located on board a ship. Such systems 
use RF signals to communicate information between a 
reader apparatus and a transponder attached to the ob- 
ject. Some systems include both "read" and "write" func- 
tions; that is, the reader apparatus can read information 
previously stored in the transponder's memory and the 
transponder can also write new information into the its 
memory in response to signals from the reader. 

Each transponder has an individual code containing 
information related to and identifying the associated 
container. The reader sends an RF signal to the remote 
transponder. An antenna in the transponder receives 
the signal from the reader, backscatter-modulates the 
received signal with data temporarily or permanently 
stored in the transponder (such as data indicating the 
identity and contents of the object to which the trans- 
ponder is attached), thereby producing a sequence of 
signals in accordance with the transponder's individual 
code, and reflects this modulated signal back to the 
reader to pass the information contained in the trans- 
ponder to the reader. The reader decodes these signals 
to obtain the information from the transponder. Likewise, 
the transponder may decode signals received from the 
reader and write information to the transponder's mem- 
ory. Except for the novel features of this invention, the 
details of these transponders and readers are not de- 
scribed herein because they have been previously de- 
scribed in one or more of U.S. Patent Nos. 4,739,328; 
4,782,345; 4,786,907; 4,816,839; 4,835,377; and 
4,853,705 which are hereby incorporated by reference. 

Also, in W092/10765, there is disclosed a micro- 
wave identification system utilising responders into at 
least two antenna elements which are interconnected 
via a modulation device. 

The systems now in use have had certain difficul- 
ties. One difficulty has resulted from the limited range of 
transmission of the identifying signals from the trans- 
ponder to the reader. Another related difficulty has re- 
sulted from RF interference. Interference produced by 
the transponder's antenna can prevent the reader from 
properly detecting the pattern of binary 1 's and 0's in the 
sequence individually identifying the object. Additional- 
ly, interference produced by the transponder's logic cir- 



cuitry can prevent accurate decoding of data to be writ- 
ten into the transponder's memory. 

A considerable effort has been devoted over a 
number of years to eliminate or at least minimize these 
problems. In spite of these efforts, such problems have 
persisted. The range of communications between the 
reader and the transponder continues to be limited by 
the effects of noise. This has tended to limit the ranges 
of uses to which systems for identifying objects can be 
applied. 

BRIEF DESCRIPTION OF THE INVENTION 

The transponder antenna system of this invention 
provides an enhanced signal power level in comparison 
to the transponders of the prior art. As a result, the ef- 
fective range of the transponder is increased relative to 
transponders of the prior art. Additionally, as compared 
to transponders of the prior art, the transponder antenna 
system of this invention reduces the amount of unde- 
sired backscatter that can interfere with detection and 
identification by a reader and improves the transpond- 
er's ability to detect data to be written into the transpond- 
er's memory. 

Briefly, the invention provides a microstrip patch an- 
tenna for emitting backscatter-modulated signals in re- 
sponse to a received signal. The antenna has two seg- 
ments that are connected together by a switch. When 
the switch is ON, the antenna is a full wave length an- 
tenna with its two segments 180° out-of -phase with 
each other, thus producing minimal backscatter When 
the switch is OFF, the two segments of the antenna act 
in concert with each other to produce a backscatter- 
modulated signal. Multiple pairs of such antennas can 
be connected together to make a single antenna with 
increased signal power. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram of the preferred 
embodiment of the invention. 

Figure 2 is a schematic diagram of an alternative 
embodiment of the invention. 

Figure 3 is a schematic diagram of another alterna- 
tive embodiment of the invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

Referring to Figure 1 , patches 1 and 2 are microstrip 
patch antennas, preferably substantially the same (but 
not necessarily). The preferred embodiment uses 
patches having linear polarization, although patches 
having circular polarization also may be used. Patches 
1 and 2 are connected through switch 3, which in the 
preferred embodiment is a GaAs FET switch well known 
in the art. Other switches may be used, for example, 
MOS or bipolar transistor switches or voltage-controlled 



is 



20 



25 



30 



35 



40 



45 



50 



2 



3 

diodes. Switch 3 is controlled by a modulating signal re- 
ceived through line 6. This modulating signal is provided 
by the integrated circuit in the transponder (not shown), 
which also is used for data storage and signal genera- 
tion. 

As shown in Fig. 1 , patches 1 and 2 are connected 
to switch 3 on opposite sides; i.e., switch 3 is connected 
to patch 1 on its right side and to patch 2 on its left side. 
Therefore when switch 3 is on, each patch is fed with a 
signal that is 1 80 degrees out of phase with the signal 
to the other patch. As a result, patches 1 and 2 are con- 
nected together to produce a full wave length antenna 
with its two halves out of phase with each other. In the 
preferred embodiment, patches 1 and 2 are each one- 
half wave length antennas, but other fractional wave 
length antennas, such as one-quarter wave length an- 
tennas, also may be used. Because patches 1 and 2 are 
out-of -phase with each other, a "null" is created, insuring 
that no significant signal can be reflected back to the 
reader. Thus, when switch 3 is ON, minimal backscatter 
is produced. This represents a significant improvement 
over prior art antennas in which transmission is nullified 
by dumping the signal into a resistive load, because 
such prior art antennas produce spurious, undesirable 
phase -differential backscatter that spreads from the 
sides of the antenna. 

When switch 3 is OFF, patches 1 and 2 are uncon- 
nected and act independently, producing backscatter by 
forming a 2-element, combined antenna array that will 
reflect the transmitted signal back in a backscatter-mod- 
ulated form. 

Feeding both patches 1 and 2 through centrally lo- 
cated switch 3 as shown in Figure 1 takes less board or 
chip space than prior art antennas that had only one 
patch fed from its center. With prior art dipole antennas, 
the RF ground plane had to be spaced well away from 
the plane of the radiating element to match the antenna 
impedance and provide sufficient backscatter. This 
spacing sometimes required that the antenna be one 
inch thick. The microstrip patch antenna of the invention 
does not require such spacing because the patches ra- 
diate signals from their edges rather than along the en- 
tire length of the printed circuit element, as is the case 
with dipole antennas. Thus, use of the microstrip patch 
antenna allows for a much thinner transponder design, 
with thickness being reduced from one-quarter to one- 
half wave length as was common in prior art antennas 
to a small fraction of a wave length, such as approxi- 
mately one-twentieth of a wave length. 

As shown in Figure 1 , detect devices 4 and 5 are 
connected to patches 1 and 2, respectively, on the side 
of the patch opposite the connection to switch 3. In the 
preferred embodiment, detect devices 4 and 5 are zero 
bias Schottky diodes. Other devices, such as planar 
doped barrier diodes, also may be used. Detect devices 
4 and 5 are used to receive both data to be written into 
the transponder and signals to control the operation of 
the transponder, such as the signal that ultimately turns 



4 

switch 3 on and off. Because detect devices 4 and 5 are 
attached directly to patches 1 and 2 and are located re- 
mote from switch 3, they are isolated from the trans- 
ponder's modulating signal, thus reducing interference 
s and improving signal detection. Thus, the invention al- 
lows data to be written into the transponder's memory 
even while the transponder antenna is turned on. This 
represents a significant improvement over prior art an- 
tennas that either required the antenna to be turned off 
before data could be written into the transponder's 
memory or used different frequencies, different polari- 
zation or different antennas for the transponder's read 
and write functions. 

Locating detect devices 4 and 5 on the outside of 
patches 1 and 2 also reduces the amount of board or 
chip space required to accommodate the transponder 
circuit, which facilitates placement of the transponder in 
small areas or on small objects, in addition, the use of 
two detect lines, one to each patch, in combination with 
the switching between patches represents an improve- 
ment over prior art antennas that used only a single line 
(to a single dipole antenna). 

In an alternative embodiment, a plurality of pairs of 
patches are connected together to make a single anten- 
na. Multiple pairs can be switched simultaneously in 
"gangs," each pair having its own switch. In Figure 2, for 
example, patches 11 and 12 are connected through 
switch 13 as in Fig. 1. In addition, patches 17 and 18 
are connected through switch 19. Patches 17 and 18 
are preferably (but not necessarily) substantially the 
same as patches 11 and 12. Switch 19 is controlled by 
the same modulating signal that controls switch 13 and 
is received through line 16, thus insuring that both pairs 
of patches will be switched simultaneously. Detect de- 
vices 20 and 21 are connected to patches 17 and 18, 
respectively, and are used to receive data in the same 
way that detect devices 14 and 15 are used by patches 
11 and 12, respectively. The use of multiple pairs in- 
creases the signal power level of the antenna when all 
switches are in the OFF position so as to produce back- 
scatter. 

In the alternative embodiment of Figure 3, a single 
detect device 53 is located between and connected to 
patches 50 and 51 . Switch 52 and detect device 53 may 
be separate devices or combined into a single device. 
The embodiment of Fig. 3 is particularly useful in appli- 
cations where a minimum of board or chip space is avail- 
able. However, due to the close proximity of detect de- 
vice 53 and switch 52, the embodiment of Fig. 3 does 
not reduce interference or improve signal detection to 
the same degree as the preferred embodiment. 



Claims 

1 . A microstrip patch antenna for emitting backscatter- 
modulated signals in response to a received signal, 
said antenna characterised by two segments (1,2) 



EP 0 646 983 B1 



15 



20 



25 



30 



35 



40 



45 



SO 



3 



5 EP 0 646 983 B1 6 



(1,2) of said antenna acting in concert when the 
switch (3) is OFF, thereby producing a backscatter- 
modulated signal. 

5 

Patentanepruche 

1. Eine Mikrostreifenleitungs-Patch-Antenne zum 
Aussenden eines ruckstreu-modulierten Signals in 

10 Erwiderung eines empfangenen Signals, wobei die 
Antenne gekennzeichnet ist durch zwei Segmente 
(1 ,2), die miteinander uber einen Schalter (3) ver- 
bunden sind, wobei die Antenne eine Ganzwellen- 
antenne ist, bei der die zwei Segmente (1 ,2) urn 

is 180° gegeneinander phasenversetzt sind, wenn 
der Schalter (3) EIN ist, wodurch ein minimales 
Ruckstreusignal erzeugt wird, und wobei die zwei 
Segmente (1,2) der Antenne gemeinsam arbeiten, 
wenn der Schalter (3) AUS ist, wodurch ein ruck- 

20 streumoduliertes Signal erzeugt wird. 



connected together by a switch (3), said antenna 
being a full wave length antenna with its two seg- 
ments (1,2) 1B0° out-of -phase with each other 
when the switch (3) is ON, whereby minimal back- 
scatter signal is produced, and the two segments 
(1,2) of said antenna acting in concert when the 
switch (3) is OFF, thereby producing a backscatter- 
modulated signal. 

2. The microstrip patch antenna of claim 1 further in- 
cluding a circuit which turns said switch (3) ON or 
OFF in response to an external signal. 

3. The microstrip patch antenna of claim 2 wherein 
said external signal is part of the received signal. 

4. The microstrip patch antenna of claim 2 wherein 
one of said segments has an input line for receiving 
said external signal. 

5. The microstrip patch antenna of claim 2 wherein 
said circuit contains temporary memory for holding 
received data, and wherein one of said segments 
has an input line connected to it for writing data into 
the memory. 



2. Die M ikrost re if en leitungs-Patch- Antenne nach An- 
spruch 1 , ferner enthaltend eine Schaltung, welche 
den Schalter (3) in Abhangigkeit von einem exter- 
25 pen Signal EIN oder AUS schaltet. 



3. Die Mikrostreifenleitungs-Patch-Antenne nach An- 
spruch 2, wobei das extern e Signal Teil des emp- 
fangenen Signals ist. 

30 

4. Die M ikrost re if en leitungs-Patch- Antenne nach An- 
spruch 2, wobei eines der Segmente eine Ein- 
gangsleitung zum Empfangen des externen Signals 
a uf we ist. 

35 

5. Die Mikrostreifenleitungs-Patch-Antenne nach An- 
spruch 2, wobei die Schaltung einen temporaren 
Speicher zum Halten der empfangenen Daten ent- 
halt, und wobei eines der Segmente eine Eingangs- 

40 leitung aufweist, die mit dem Speicher verbunden 
ist, um Daten in ihn zu schreiben. 



6. The microstrip patch antenna of claim 4 wherein 
both segments (1,2) have input lines connected to 
them for writing data into the memory. 

7. The microstrip patch antenna of claim 5 wherein 
both segments have input lines connected to them 
for writing data into the memory. 

8. The microstrip patch antenna of claim 4 wherein 
said input line is located on the side of the segment 
opposite the switch (3). 

9. The microstrip patch antenna of claim 6 wherein 
each of the input lines is located on a respective 
one of the segments on a side opposite the switch 
(3). 

10. The microstrip patch antenna of claim 7 wherein 
each of the input lines is located on a respective 
one of the segments on a side opposite the switch. 



6. Die Mikrostreifenleitungs-Patch-Antenne nach An- 
spruch 4, wobei beide Segmente (1,2) mit ihnen 
45 verbundene Eingangsleitungen zum Schreiben von 
Daten in den Speicher aufweisen. 



11. The microstrip patch antenna of claim 1 wherein 
each of the segments has circular polarization. 

1 2. A microstrip patch antenna for emitting backscatter- 
modulated signals in response to a received signal, 
said antenna characterised by two segments (1 ,2) 
connected together by a switch (3), said antenna 
being a half wave length antenna with its two seg- 
ments (1,2) 180° out-of-phase with each other 
when the switch (3) is ON, whereby minimal back- 
scatter signal is produced, and the two segments 



7. Die Mikrostreifenleitungs-Patch-Antenne nach An- 
spruch 5, wobei beide Segmente mit ihnen verbun- 

50 dene Eingangsleitungen zum Schreiben von Daten 
in den Speicher aufweisen. 

8. Die Mikrostreifenleitungs-Patch-Antenne nach An- 
spruch 4, wobei die Eingangsleitung an der dem 

55 Schalter (3) gegenuberliegenden Seite des Seg- 
ments angeordnet ist. 

9. Die Mikrostre if en leitungs-Patch- Antenne nach An- 
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spruch 6, wobei jede der Eingangsleitungen an dem 
jeweiligen Segment an der dem Schalter (3) gegen- 
Qberliegenden Seite angeordnet ist. 

10. Die Mikrostreifenleitungs-Patch-Antenne nach An- 5 
spruch 7, wobei jede der Eingangsleitungen an dem 
jeweiligen Segment an der dem Schalter gegen- 
uberliegenden Seite angeordnet ist. 

11. Die Mikrostreifenleitungs-Patch-Antenne nach An- io 
spruch 1, wobei jedes der Segmente eine zirkulare 
Polarisation hat. 

12. Eine Mikrostreifenleitungs-Patch-Antenne zum 
Aussenden ruckstreu-modulierter Signale in Erwi- is 
derung eines empfangenen Signals, wobei die An- 
tenne gekennzeichnet ist durch zwei Segmente 
(1,2), die miteinander uber einen Schalter (3) ver- 
bunden sind, wobei die Antenne eine Halbwellen- . 
antenne ist, bei der die zwei Segmente (1,2) gegen- 20 
einander urn 180 9 phasenverschoben sind, wenn 

der Schalter (3) EIN ist, wodurch ein minimales 
Ruckstreusignal erzeugt wird, und wobei die zwei 
Segmente (1,2) der Antenne gemeinsam arbeiten, 
wenn der Schalter(3) AUS ist, wodurch ein ruck- 2s 
streumoduliertes Signal erzeugt wird. 



Revendlcatlons 

30 

1 . Une antenne a pastilles en microbandes pour emet- 
tre des signaux r6trodiffuses modules en reponse 
a un signal recu, ladite antenne 6tant caract6ris6e 
par deux segments (1, 2) connected entre eux par 

un commutateur (3), ladite antenne 6tant une an- 35 
tenne a longueur d'onde totale dont les deux seg- 
ments (1 , 2) sont d6phas6s de 1 80° Tun par rapport 
a I'autre lorsque le commutateur (3) est en service, 
de sorte qu'un signal r6trodiffus6 minimal est pro- 
duit, et les deux segments (1 , 2) de ladite antenne *o 
intervenant de concert lorsque le commutateur (3) 
est hors service, en produisant ainsi un signal r6- 
trodiffus6 modul6. 

2. Uantenne a pastilles en microbandes selon la re- 45 
vendication 1 qui inclut en outre un circuit qui met 

en service et hors service le commutateur (3) en 
reponse a un signal exteme. 

3. Uantenne a pastilles en microbandes selon la re- so 
vendication 2 dans laquelle ledit signal exteme fait 
partie du signal recu. 

4. L'antenne a pastilles en microbandes selon la re- 
vendication 2 dans laquelle Tun desdits segments ss 
comporte une ligne d'entr6e pour recevoir ledit si- 
gnal externe. 



5. L'antenne a pastilles en microbandes selon ia re- 
vendication 2, dans laquelle ledit circuit contient 
une rnemoire temporaire pour retenir des donnees 
recues, et dans lequel Pun desdits segments com- 
porte une ligne d'entr6e qui lui est connected afin 
d'ecrire des donnees dans la rnemoire. 

6. L'antenne a pastilles en microbandes selon la re- 
vendication 4 dans laquelle les deux segments (1, 
2) comportent des lignes d'entr6e qui leur sont con- 
necters pour ecrire des donnees dans la m6moire. 

7. L'antenne a pastilles en microbandes selon la re- 
vendication 5 dans laquelle les deux segments 
comportent des lignes d'entrge qui leur sont con- 
necters pour ecrire des donnees dans la rnemoire. 

8. L'antenne a pastilles en microbandes selon la re- 
- vendication 4 dans laquelle ladite ligne d'entr£e est 

situSe sur le c6te du segment oppos6 au commu- 
tateur (3). 

9. L'antenne a pastilles en microbandes selon la re- 
vendication 6 dans laquelle chacune des lignes 
d'entree est situee sur un segment respectif parmi 
lesdits segments, sur un c6t6 oppose audit commu- 
tateur (3). 

10. L'antenne a pastilles en microbandes selon la re- 
vendication 7 dans laquelle chacune des lignes 
d'entree est situee sur un segment respectif, sur un 
cote oppose audit commutateur. 

11. L'antenne a pastilles en microbandes selon la re- 
vendication 1 dans laquelle chacun des segments 
pr6sente une polarisation circulaire. 

12. Une antenne a pastilles en microbandes pour emet- 
tre des signaux retrodiffuses modules en reponse 
a un signal recu, ladite antenne etant caracteris6e 
par deux segments (1, 2) connected entre eux par 
un commutateur (3), ladite antenne 6tant une an- 
tenne a demie longueur d'onde dont les deux seg- 
ments (1 , 2) sont dephas6s de 180° Pun par rapport 
a I'autre lorsque le commutateur (3) est en service, 
de sorte qu'un signal r6trodiffus6 minimal est pro- 
duit, et les deux segments (1, 2) de ladite antenne 
intervenant de concert lorsque le commutateur (3) 
est hors service, en produisant ainsi un signal re- 
trodiffusS module. 
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